. The familial occurrence of the disease has been repeatedly stressed, but a positive family history is not always obtained.
In the Japanese population the first case of testotoxicosis was reported in 1987, and there was no family history of precocious puberty [5] . Since then three more cases have been found in Japan, also without a family history of the disease.
In this report all the above cases are reviewed. years, when his bone age was 15.5 years. He reached a final height of 160 cm at age 10 years ( Fig. 1 ) and was fully virilized by 15 years of age. The patient is now a medical student. Patient 2. This Japanese boy was born after 34 weeks gestation.
He weighed 1,720 g and his length was 42 cm. The pregnancy had been complicated by toxemia. His initial weight gain was poor.
The family history over three generations was negative for early sexual maturation. His growth was poor during infancy and the weight and length at 9 months of age were recorded as 5.8 kg and 65 cm, respectively.
Although no data on physical growth were available, the parents noticed that he grew rapidly, and had rapid penile enlargement, pubic hair and deepening of the voice by age 4 years 6 months.
When aged 6 years 8 months, examination showed height 125.6 cm (+1.7 SD for age), weight 24.6 kg, and Tanner stages G3 and PH3. Bone age was 12 years 6 months.
The testicular volume was 8 ml on the right and 9 ml on the left and the penile length was 67 mm. He weighed 3,180 g at birth.
The pregnancy had been without complications.
There was no family history of sexual precocity.
On examination his height was 127.7 cm (+4.6 SD for age), weight 26.7 kg, and Tanner stages G3 and PH3. Bone age was 10.5 years.
The testicular volume was 10 ml bilaterally, and the penile length was 7 cm. in Patients 2, 3 and 4. The bioactivity of LH was measured by in vitro testosterone production using porcine Leydig cells [6] . The testosterone response to HCG was evaluated after 3 daily doses of 2000 U of HCG.
Results
Basal levels of serum testosterone in all the patients ranged from 1.12 to 2.09 ng/ml , which corresponded to mid-pubertal levels, while the serum LH and FSH values remained prepubertal and the serum HCG levels were lower than the detectable limits (table 1 ). An LHRH test was performed on three occasions in Patient 1. He showed no response at age 4 years 6 months and a low response at ages 8 years 6 months and 10 years 5 months (Fig 2.  left) . Patients 2, 3 and 4 showed no or low responses to LHRH (Fig 2. right) .
The HCG test was performed in Patients 2 and 3 and showed a good response of testosterone. Urinary 17-OHCS were normal for age. Urinary 17-KS were also normal for age but low for the pubertal stage.
The serum bioactive LH in Patient 1 was only one fourth of that in normal mid-pubertal boys (table 2) . The serum DHEA-S in Patients 2 and 3 was appropriate for their ages.
Discussion
The clinical features and hormonal findings in our patients were consistent with familial testotoxicosis or gonadotropin-independent Table 2 . Bioactive LH assayed by testosterone production using porcine Leydig cells familial sexual precocity except for the absence of familial occurrence.
It has been reported that serum from patients with familial testotoxicosis does not stimulate testosterone secretion from rat Leydig cells [1, 4] . A similar result was obtained in Patient 1 in our study using porcine Leydig cells. The low serum levels of both immunoreactive and bioactive LH are characteristic in patients with familial testotoxicosis.
The normal testosterone response to HCG stimulation observed in our patients and by others [1] indicates that the HCG and LH sensitivity of the Leydig cells is normal in patients with this disease. It suggests that the cause of this disease is an intragonadal regulatory disorder of testosterone production [ But no familial cases were found in the 144 patients with precocious puberty.
The next survey was made in 1984 and again there were no familial cases except for two female patients out of 272 patients [11] . During the past 15 years the LHRH test has been widely used as a diagnostic test for precocious puberty.
Because of the low or absent response to LHRH in familial testotoxicosis, it is easy to differentiate from central precocious puberty.
To the best of our knowledge there were only the 4 patients with the disease described above and none had a family history of precocious puberty. This indicates that the disease is limited to sporadic cases and is extremely rare in the Japanese population.
The low incidence of the disease might be explained by low genetic peneti ince. It has been pointed out that familial testotoxicosis can be transmitted through several generations of non-affected carrier females and that individual patients may be encountered in whom a positive familial history cannot be established [2] . Another possible explanation is the poor fertility of the patients.
